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Preface 
This special issue is a tribute to the academician M.A. Krasnosel'skii t who devoted much of his 
time to studying positive solutions of abstract mathematical problems. He documented his work in the 
monograph Positive Solutions of  Operator Equations, which was published in the year 1964. The 
significance and the versatility of this study is due to the fact that in analysing nonlinear phenomena 
many mathematical models give rise to problems for which only nonnegative solutions make sense. 
In connection with this, particular cases of the Sturm-Liouville boundary value problem 
y"+2f (x ,y ,y ' )=O,  a<x<b,  2>0, 
~y(a) + fly'(a) --- c1 ,  (1) 
?y(b) - @'(b) = c2, 
have been examined most in recent years. For example, the particular case 
y" + 2q(x)g(y) = O, 0 <x< 1, 
y(O) = 0 = y(1 ), 
(2) 
and its n-dimensional nalog 
Au + 2q(x)g(u) = O, x C (2 C R n, 
ula~ ---0 (3) 
whose positive solutions have been studied and constructed arise in a variety of interesting applica- 
tions such as gas diffusion through porous media, thermal self-ignition of a chemically active mixture 
of gases in a vessel. With q(x)= 1, the cases g(y)= ~(1 +f l -y )e  -r/y (y large), g(y)=e -1/lyl and 
g(y )=f l (y -  y)e -k/fl+y), respectively, model for catalysis, chemically reacting systems and adia- 
batic tubular eactors. The special case q(x)= q(constant)>0, g(y)= e ar occurs in the applications 
involving the diffusion of heat generated by positive temperature-dependent sources. For instance, 
when a = 1, it arises in the analysis of Joule losses in electrically conducting solids as well as in 
frictional heating. This model was proposed by Gelfand in the year 1959. 
The last 20 years have witnessed hundreds of research articles furnishing the positive solutions of 
y" + 2q(x)g(x, y) = O, 0 <x < 1, 
y(0)=Cl >/0, y(1)=0.  
(4) 
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2 Preface 
The theory of the boundary value problem (4) with q(x)>0, x C (0, 1) rely upon the form and/or 
properties of the function 9(x, y). The cases when g is superlinear, sublinear, 9>/0 (positone), 9~<0 
(semi-positone), and 9 is singular at y = 0 have been discussed extensively. In this classification two 
significant examples are: the Emden-Fowler problem 
yl '+2q(x)y-~=O, O<x<l ,  ~>0, 
y(0) = 0 = y( 1 ), 
which appears in various branches of fluid dynamics and the Thomas-Fermi problem 
y" - x-1/2y 3/2 = 0, 0 <x < 1, 
(5) 
(6) 
are also of substantial interest. 
This issue contains new results in all the above classes of boundary value problems involving 
second-order and higher-order ordinary and partial differential equations and difference quations. 
Besides boundary value problems, results which dwell on the importance of positive solutions in 
oscillation and stability analysis of delay and impulsive differential equations are also presented. 
Finally, I would like to thank all the authors for contributing their papers to make this special 
issue possible. 
Ravi P. Agarwal 
National University of Singapore 
Singapore 
lim y(x) exists; or lim y'(x)= 0, 
X---'~ OO X ----~ OO 
y is bounded on [0, cx~); or 
y (0 )= l ,  y(1)=0,  
which was derived in the year 1927 for determining the electrical potential in an atom. 
The boundary value problem 
y .+N-1y ,+29(x ,y )=O,  0<x<l ,  N>2,  
x (7) 
y ' (0)=0,  ~y(a) -  6y'(1)=c2, 
finds applications in combustion theory, and models various physiological processes. For example, 
when N=3,  7>0, 6=-1 ,  9(x ,y )=-c ty / (y+ k), ~>0, k>0 it arises in the study of steady-state 
oxygen diffusion in a cell with Michaelis-Menten kinetics. The solution y is a measure of the oxygen 
tension and x = 1 corresponds to the boundary of the cell membrane. If 9(x, y) = ke -~e, k > O, fl > 0 
heat conduction i  the human brain is modelled. Here 9 is the heat production rate per unit volume, 
y is the absolute temperature and x is the radial distance from the centre. Evidently, in these models 
0nly positive solutions are significant. 
The positive solutions of boundary value problems on semi-infinite intervals uch as 
y" + 2q(x)9(x, y) = O, 0 < x < oo, 
~y(a) + fly'(a) = Cl, (8) 
